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Comments on proposed dose levels for an oncogenicity study with thiophanate
rethy: in mice.

Fecommerdations eard Conclusions

Based ¢. the resuits from €-nmonth and 2-year feeding studies conducted
previousiy and the minimal toxicity indicated in mice given dietary levels
up to 14,2k0 ppm for 13 weeks, the highest dose chosen for the chronic
study should be greater than the 1280 ppm level proposed.

I. PRackground

In May of 1986, a draft Registration Standard which idgerntified the need
Tor an additicnal mouse oncogenicity study on thiophanate methyl was pre-
rered by the Agency. That document discussed two previously conducted
mouse feeding studies.

The first siud, MRID No. 00055935} was a 6-month feeding study that
showed significant body weight decreases in femzles given an 8000 ppm
thiophanate methyl diet. There were aiso increased absoiute liver weights
and liver-to-body weight ratios in that group. The NOZL established in
the study was 1600 ppm (24 mg/kg/day).

In the second study (MRID Ko. 00081611), five groups contairning 50 maie
and 50 femzle ICR SLC strain mice were given diets containing 0, 10, L0,
160, or 640 ppm thiophanate methyl for two years. The resuits did not
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jrdaicate the occurrence of toxic or oncogenic effects that could dbe
attributed to administration of the test substance.

I1I. Submitted Information

On June 29, 1988, the Registrant (Penwait Corp.) submitted a 13-veek
range-Tinding study *h2*t was .sed as the basis for proposing doses of
9, L0, 160, 640, and 128C ppm in an 18 month feeding study. The Regi-
strant's letter mentioned the foilowing resuits from the range-finding
stagy:

1. Compound-re

T iinieczl observations were iimited to the high
dose maies sist
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2. Compound-related increases in thyroid and liver weights were
observed. The thyroid and liver were affected in the 2,560 anda
10,240 ppm maie &nd female groups when compared to controis...

3. These increases in absolute organ weights were accompaniea by
increases in organ weights relative to body and dbrain weight
ratios.

L. ...Hepatocellular hypertrophy was noted in one male in the 2,560
ppm group and in ail wice in the 10,240 ppm group that was
considered to be compound related. Two Temale mice in the 10,240
ppn dose group had epithelial hypertrophy of the thyroid gland,
which was also considered to be compound related.

Based on these points, the June 29 letter concluded that a NOEL wzs
established in %his study at €40 ppm.

I1T. Discussion and Conclusions

The liver weight resuits (see Appendix below) indicated that a RCEL of

640 ppm is appropriate. However, without significant effects on body
weight gain (>10% iess in a treated group than the weight gain in controis),
the histological changes reported in the thyroid and liver are of question-
abie toxicoiogical significance. The increased organ weights and hyper-
trophy in the thyroid and iiver are 1ikely to be reversible changes or
effects test animals in a chronic study could adapt to. These conclusions
are pizuszbie in view of results from the two previously submitted mouse
feeding studies discussed above. Therefore, the proposed highest dose of
1280 ppm for the 18-month study in mice may not be adequate for assessing
the oncogenic potential of thiophanate methyl in mice.
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Tompking, E. <. June £, 1988. 13-¥eck liete.; ..ge-Finding Study in
Mice with Topsin M. Supublished Report No. WIL-T75023 prepared by WIL
Besearceh Latreratorie Sutiities by Penwalt Corp., Agchem Divisiorn,
Philaseivhia, FA. T4 3




4. 9124

Feviewea Ly: Roger G nerﬂ ’1

Section 1, Toxicology Branch 1 (Insecticides/Rodenticides) (TS 769C)
Secondary Reviewer: x}wm o Nocrocoande itf /8%
3ection 1, Moxicology Eranch 1 (Insecticides/Rodenticides) (TS T69C)

ard
y 2

DATA EVALUATION REC2RD

STUDY TYPZ: Subchronic (Renge Finding) {(Suideline §82-1)

MRID NUMBER: L40TL53-01 Caswell Rumber: 37S5A

TEST MATERIAL: Technical grade Topsin M with a stzted purity of 95.2% was
used.

SYRONYMS: Thiophanate methyl

STUDY KUMBER(S): WIL-75023

SPORSOR: Penwait Corp., Agchem Division, Philadeiphia, P4

TESTIRG FACILITY: WIL Research Laboratories, Inc.

TITLE OF REPCRT: 13-Week Dietary Range-Finding Study in “ice with Topsin M

AUTEOR(S): Tompkins, E. C.
REPORT ISSUED: June 6, 1938

CONCLUSIORS: A 13-week feeding study with male and female Charles River
Cri:CD-1{ICR) BR strain mice was conducted with dietary levels of 0 163,
6L0, 2560, =2nd 10,2L0 ppm thiophanate methyl to determine dosage leveis
for a iong-term oncogericity study. The study suggested a no-observed-
effect level of 6L0 1ovm on the basis of increased iiver weight only.

Based on the results from 6-moath and 2-year feeding studies conducted
previously and the minimal toxicity indicated in mice given dietary leveis
up to 10,2L0 ppm for 13 weeks, the highest dose chosen for the chronic
study should be greater than the 1280 ppm level proposed.

Core Classification: Surpiementary. The report described a range-findin
study.
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I. PROTOCOL
A. MATERIALS

1. Test species: HMale and femele 5-week-0ld Charies River Cri:CD-1{ICR)
BR strain mice were used. Their weights ranged from 20.6 to 27.2 g
for maies and 17.2 to 23.6 g for females at the beginning of the study.
The animals were placed on test diets 17 days after their arrival at
the laboratory.




2. Diet preparation: Basal diet consisted of Purina Certified Rodent

Chow #5002. and the test substance was added in appropriate concentra-
Test diets were prepared weekly and stored under refrigeration.
Sampies of test diets were analyzed for stability, homogeneity and
accaracy of test substance concentration at the beginning of the

study, and analyses for accuracy of test substance concentration

tions.

were conducted at test weeks 2, 3, 4, ani 8.

B. STUDY DESIGXN

1. Animal assignment: Animals were randomly assigned to test groups as

follovws:

2. Observations schegule

Test groups Dose Animais

No. Designation {ppm) per sex
1 Control 0 5
2 Low (LDT) 160 5
3 Mid (1) 640 5
L Mig (2) 2560 5
5 High (HDT) 10,2k0 5

Number of animsels
per sex per group Frequency

Type of observation

Mortality and signs
of toxicity

Physical examination

Body weight

Food consurption

(23]

io0d samples

Necropsy

Al

A1l

Animals found dead
or moribund

10
Survivors

C. METHODS

1. Observation of blcod samples: Blood was collected from the orbital

sinus of animais fasted overnight.

Three times & day during
the week and twice a day

on weekends.

Once a week

On day of arrivail at lab,

at weekly intervals

throughout the study, and
Jjust prior to sacrifice.

For all weighing inter-
vals during the study.**

Just prior to terminetion

of the study.

When founid.

At 12 months
At 24 months

006923

Range-Finding



Hematology
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X Hematoerit X Differential white cell counts
X Hemopiohi X_ Mean corpusculiar hemoglobin
Y. Red ceii count concentration
X Plateiet count X_Mezn cell volume
X Total white cell court X _Mear corposcuiar hemogiohin
b. Plcod chenistry
Totel protein Uric acid X Aikziine
fibumin X SGlucose phosphatase
Gicbulin (calculated) Total choliesterol Lactate
Aivemin/gishbulin ratie Total bilirubin dehydrogenase
X PBiood urea nitrogen X _Aspartate amino- Trigiycerides
X Calcium transferase (A3T)
Creatinine X Alenine amino-
transferase (ALT)
2. Kecrogsy Gross lesions were noted.
&. Weighed organs
X Brain X Liver X Epieen
X Heart X Ovaries X Testes
X Kidneys X Thyroid gland

The t

hyroid glands were welghed aftar fixation.

b. Tissues fixed for microscopic examination:

Circulatory Systen Eematcpoistia Systen Reproductive Systen
X Aorte _X Bone marrow _X Fpididymides
_X EHeart _X Lymph nodes _X_ Mammary glands
_X Spleen _X _ Ovaries
Digestive Systen _X Thymus _X Prostate
’ X _Seminal vessicles
X Cecum Musculoskeletal System :z:'Testes
_X Colion X Vagina
_X _Duodenum X Bone "X Uterus with cervix
_X Esophagus :z: Skeletal muscie T
X Ileum Respiratory System
:z: Jejunum Rervous Systanm
_X Liver X Lungs
X Pancreas _X_ Brain "X Nasal turbanates
X Rectum X _ Perirheral nerve ~?_-Trachea
:z: Salivary giland B Spinal cord ___
X Stomach T
_X_ Gallbladder



b. Tissues fixed for microscopic exemination (contrnued)

Endoc¢rine System Other Urinary Systen
X Adrenais _¥ ALl macroscopic _X Iiidneys
"X Pituit 2Ty abnormalities _X Urinary bliadder
“X_ Thyroid with ¥ Eye
___ parathyroid _X Haradarian gland
_X Skin and subcutis

Orliy the liver and thyroid giands were prepared further for microscopic
examination according to the report. Thess organs wsre selected

bzsed on organ weight resuits (See Section III. "Authors' conclusions"
beiow for additional inforn:;lon)

D. STATISTICAL ARALYSIS

Observation Statistical Test

Continuous Variables

Body weights, weight One-way analysis of variance (ALO“A)
changes, clinical chemi- foilowed by Dunnett's test

stry valuas, absoiute

and relative organ weights

II. REPORTED RESULTS

A. Mortality and clinical signs: There were no mortalities in the study,
and nost clinical signs were not reiated to treatment according to the
report. One clinical observation the authors noted was apparently
swoilen testes which was seen in three of the five 10,2L0 ppm dose
group m2les, and in one animai each from the 640 and 2560 ppm dose
groups. In =zddition, the investigators noted occasional sziivation
in the highest dosed group males.

B. Body weight and food consumption: By the end of the 13-week feeding
period, group mean body weights for treated male mice were slightly
greater than that for the control group. The respective means for
male mice given the 0, 160, 640, 2560, and 10,240 ppm diets were
28.8, 32.2, 31.%, 31.6, and 30.9 g at the end of the study. Simiiar
resuits were observed in female mice. Group means for the 0, 160,
€40, 2560, and 10,240 ppm dose groups at the end of the study were
25.7, 2.9, 27.0, 27.2, and 26.0 g, respectively.

C. Test substance intake: No effects were observed on body weight gain
or food consumption, and the calculated test substance intake (based
on body weight and food consumption resuits were reported as follows:
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Range Yinding

Test substance intake {continuea)

Ceicuiatedi test substance

Dose intake (mg/kr/day)
ievel {pp=) Males Females
0 0.0 0.0
160 26.2 39.3
640 107.2 182.0
2.582 L23.0 562,6
10,240 1871.2 220C. 7T

v

rit in treated msles were statisticalily significantly lower

thes those values for the control group {p<0.05). The investigators

noted thet there were two corntrol group animsls with unusually high
es for the two parameters making that group's means much higher

n expected. The investigators 2lso pointed out the ebsence of 2

response for these resulits, and they conciuded that there was no

ficant treatment-related effect on hemozgiobin or hemstocrit

{see Tabie 1 below).
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report stated that in female nice there was a statistically
ificantly increas=d piatelet count in the highest dosed group

2 105 per cubic milimeter) compared to that for controls

X 103 per cubic milimster) (p<C.01). According to the report,
value from the highest dosed group was within the normal renge for
strain of mouse, and no similar effect was seen In malie mice in
stuiy. Nz effects on differential white cell counts were noted.
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Tahle 1

Seiectad Hematology Resuits from Male Mice Given Diets Containing
Techaical Grede Thiophanate Methyi for 13 Veelks

Dose level (rpm)

Observation 0 160 6L0 2560 10,240
Eemogiobin (g/d41) 18.8 6.9 ¥ 15,7 * 17.1 16.8 #
Herrtocrit (%) 52.6 L3,5 *x L5 o * k6,2 * L5.3 %

*

3 at from controis (p<0.05).
¥% 53a

e
ent from contrsis {p<0.C1).

Ciinical chermistry: The report noted that serum glucose ievels in

female mice given the 19,2L0 pmm diet were statisticaily significantly
increased above control values. The group mean reported for the highest
dosed group was 93 mg/dl and that for the controsl group was 52 mg/dl.
The investigetors noted that the female control value was well beiow
that observed in contrsi group males (B0 mg/dl), and they stated that



Page 6 f8a-
ndaing

Runge Fi

E. Cliniczil cnemistry (continued)

the highest dosed group's value was well within the normal range for
the strain of mice tested. There was aliso no dose response noted
(52, 77, 53, 80, and 93 mg/dl for the 0, 160, 6L0, 2560, ana 10,240
Ppm GOS2 groups, respectively).

No other clinical chemistry resuits in treated groups of mele ana
female mice were significantly different from control group values.

v

. RNecropsy: At necropsy oniy sporadic findings were reported in test
animals, and no gross lesions were noted to occur in a dose-related
manner.

1. Organ weight: The only organ weights significantly affected by the
test substance were those of the thyroid end liver. Tho absolute
organ weight resuits are summarized as follows:

Organ weight (g)

Cbservation 0 160 640 2560 10,240
Males
Thyroid 0.0031 0.0027 0.0030 0.00LL 0.0061 **
Liver 1.2181 1.3217 1.3538 1.4996 * 1,8043 #=x
Females
Thyroid 0.0025 0.0033 0.0029 0.00L0 0.006T **
Liver 1.00951 1.1299 1.1429 1.38L7%*¥ 1,7015 **

* Statistically significantly different from controis (p<0.05).
#% Statistically significantly different from centrois (p<0.01).

Simiiar statistically significant increases in reiative organ to body
and brain weights were also reported.

2. Histopathology: There was a2 dose related increase in the incidence of
hepatoceliular hypertropny in mice given the 2560 and 10,240 ppm dose
groups. One male in the 2560 ppm group exhibited mil¢ hypertrophy,
and all mice given the highest dose level had moderate to marked
hypertrophy.

The authors noted that two females in the highest dosed group had
miid epithelial hypertrophay in the thyroid gland, and they concluded
the effect may have been reiated to treatment.

No other effects were observed microscopically according to the
report.
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1TI. DISCU3SSION

Authors' conclusions: The authors concluded that there was no compoun-
reiated effect on body weight, body weight gain, food consumnption, hema-

=4
toiory, hiood chemistry, or gross necropsy findings. The report further

[Tt 4

concliuaed:

Compound-related ziinical observations were limited to the
high dose males end consisted of occasional saiivation.
Compound-reiated increases in liver and thyroid weights were
roted. The thyroid was affected in the 10,240 ppm males anid
females and the liver was affected in the 10,240 and 2550 ppm
mles and femaies. These increases in absoliute organ weights
were accompanied by corresponding increases in organ weights
reiative to body and brain weight ratios. A subseguent
microscopic examination was conducted on the iivers from ell
animazls in the controi, 640, 2560, and 10,240 ppa groups and
on the thyroid giands from the controi, 160, 640, 2560, and
19,240 ppm groups. Hepatocellular hypertrophy was noted in
one mzie in the 2560 ppm group and in all mice in the 10,2k0
Ppm group end was attributed to administration of the test
article. Two female mice in the 10,240 ppm group hed minimal
epithelial hypertrophy in the thyroid gland, which indicated
a poassidble test article effect. Although the thyroia weights
(the absoiute weight and the sbsolute weight relative to
brain weigat ratios) were num erically increased at the 2569
rpn level, the differences from control were not statistically
significant and microscopically, no test article related
changes were found at this level.

Based on the results of this study, the no-observed-effect
ievel for Topsin M when fed to mice for 13 weeks was 64O ppm.

It shouid be noted that the authors dismissed toxicological significance
for swollen testes observed Juring the study since there was no increase
in testes weight, testes to brain weight ratio, or testes to body weight
ratio.

Reviewer's conclusions: The liver weight resuits indicated that a NOEL of
6LO ppm is aprropriate. However, without significant effects on body
weight gain {>10% less in a treated group than the weight gain in controis),
the histological changes reported in the thyroid and liver are of guestion-
able toxicological significance. The increased organ weights and hyper-
trophy in the thyroid and iiver are 1ikely to be reversible changes or
effects test animals in a chronic study couid adapt to. These conclusions
are likely in view of results from two previously submitted mouse feeding
studies.

The first study (MRID No. 00055935) was a S-month feeding study that
showed significant body weight decreases in females given an 8000 ppm
diet. There were also increased absolute liver weights and liver~to-body
weight ratios in that group. The NOEL established in the study was 1620

ppm (24 mg/kg/day).
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I1I. DISCUSSION {coatinued)

In the seconi stidy (MRID No. 0COE1i61il), five groups containing 50 mzle
and 50 femaie ICR SLC strain mice were given diets containing 0, 10, kO,
159, or 64C ppm thiophanate methyl for two years. The results did not
indicate the occurrence of toxic or oncogeni: effects that could be
attributed to administration of the test substance.

Based on the resuits from the H-month study conducted previously and the
minimal toxicity indicated in mice given 10,240 prm for 13 weeks, the
highest dose chosen for the chronic study should be greater than the 1280
Pom proposec.
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